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Introduction

Offshore wind farms

ü Monopiles and jackets are dominant foundations

ü Standard installation method: Impact pile driving

ü Noise increases with pile diameter and hammer energy

ü Impact on marine mammals 

ü Auditory injury

ü Behavioral reaction

ü Impact assessment 

ü Determination of impact area based on noise level thresholds

ü Strategies to minimize noise impact



Mitigation strategies

ü Exclusion zone (mitigation zone, safety zone)

ü Acoustic deterrent devices

ü Soft start (ramp up)

ü Seasonal / spatial restrictions

ü Noise reduction/thresholds

ü Low noise installation methods and foundations
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Exclusion zone

Towed hydrophone array
Courtesy Douglas Gillespie, SMRU

Coastal Acoustic Buoy
Courtesy Jason Wood, SMRU 
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Marine Mammal Obs
Courtesy Lindsay Porter, 

SMRU Consulting HK

ü Aim: No animal within impact area upon 

start of piling to minimize risk of auditory injury

ü Marine mammal monitoring

ü Visual observation by 

Marine Mammal Observers (MMOs)

ü Passive acoustic monitoring with 

towed or stationary hydrophones



Exclusion zone

Limitations

ü May miss animals present in impact area

ü Detection efficiency should be high, which depends on 

ü Area covered by monitoring

ü Environmental conditions (waves, fog)

ü Species specific factors (size, dive duration)

ü Detection range must cover impact area 

ü May result in delays to piling



ü Aim: No animal within impact area upon start of piling to minimize risk 

of auditory injury

ü Emission of deterrent sounds for 15+ minutes before start of piling to 

deter animals away from construction site

ü Variety of brands, models with different acoustic characteristics

ü See Sparling et al. (2015). ORJIP report.

ü McGarry et al. (2018). JNCC report 615

Acoustic deterrent devices


